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(54) Title: ANTENNA ARRANGEMENT 

(57) Abstract: The present invention relates to an antenna arrangement (10) mountable on a carrier (20) inside a communications 
device and of the type that comprises an antenna element (11) arranged in first plane spaced apart from a ground element (12) 
arranged in a second plane and at least one feeding connector element (14). The carrier is arranged in a third plane between said first 
and second planes. 
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TITLE 

ANTENNA ARRANGEMENT 
TECHNICAL FIELD OF THE INVENTION 

The present invention relates to a novel antenna arrangement, and a method of 
manufacturing and mounting such an antenna, which comprises mainly an antenna element 
distanced from a ground plane. 

BACKGROUND OF THE INVENTION 

The wireless forms of communications have become a standard way of communication. 
There are many types of means for conducting a wireless communication, such as cordless 
telephones, lap top computers with wireless modems, satellite and cellular telephones. The 
communication device, i.e. the mobile handsets rapidly become smaller and lighter and the 
globalisation demand, multiple communication functions and standards being combined into 
a single unit, e.g. for communicates in multiple frequency bands. There are a variety of 
different radiotelephone systems in use today. These include different analogue or digital 
CDMA (Code Division Multiple Access) and TDMA (Time Division Multiple Access) 
based systems like GSM (Global System for Mobile telecommunication), AMPS (Advanced 
Mobile Phone System), DAMPS (Digital Advanced Mobile Phone System), PCS (Personal 
Communication Services), DCS (Digital Communication System), PCN (Personal 
Communication Networks ), PDC 800 and 1500 and different cordless telephone systems. 

Different systems operate in different frequency bands, thus requiring different antennas for 
maximum efficiency. 

Over the past years, since the first PIFA (Planar Inverted-F Antenna) was disclosed, there 
have been several types of microstrip antennas with both a feed and a ground connection. 
Several methods of unique feeding or loading arrangements of the antenna (or combinations 
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of both) have been disclosed. 

Through PIFAs and other ground plane dependent antennas, it is possible to reduce the size 
of the communications device. These types of antennas are usually arranged on one side of 
5 PCB carrying the electronics of the communications device. 

Antennas that are attached to one end of PCB are known, e.g., through Japanese Patent 
Publication No. 1 1-355304, which discloses deformed inverted F antenna in which the 
radiating antenna element is formed of a metallic part and a support body. The metallic part 

10 is formed of a me talli c board and a feeding point and a ground contact point are formed at 
the end parts of the metallic part The support body is formed of an insulator or a dielectric 
and holds the metallic part accurately in prescribed form. The metallic part is fixed to the 
support body to form them into one body. A slit whose thickness is similar to or slightly 
thicker than that the circuit board is installed in the support body. The antenna element is 

15 fixed to the circuit board by inserting the circuit board into the slit. The feeding point and the 
ground contact point are connected to the feeder terminal and ground terminal of the circuit 
board to constitute the objective. This antenna arrangement differs from the present 
invention in that the ground plane is placed on the PCB onto which it is attached. Thus, a 
ground plane must be arranged on the PCB in some way, e.g. etching, and the radiator must 

20 have sufficient length to interact with the ground plane. Thus, the antenna provided in this 
way is more complicated. 

SUMMARY OF THE INVENTION 

25 The mam object of the present invention is to provide an antenna arrangement, which is easy 
to design, manufacture and/or mount in a communication device and which contributes to 
the reduction of the size of the communications device, specially its thickness. 



Another object of the present invention is to provide an antenna arrangement, which is 
30 flexible, i.e. it can easily be rearranged for different demands. 
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One advantage of the invention is that the antenna position is independent of the placement 
of the circuit board. 

For these reasons the antenna arrangement mountable on a carrier and of the type that 
comprises an antenna element arranged in first plane spaced apart from a ground element 
arranged in a second plane and at least one feeding connector element is characterised by the 
fact that the carrier is arranged in a third plane between said first and second planes. 

In one embodiment, said carrier is inserted between said antenna element and ground 
element, thus allowing easy change of antenna regardless of ground plane's position as it is 
part of the antenna package. 

Preferably, when the antenna is mounted on said carrier, said antenna element and ground 
element have substantially same distance to said carrier. 

The carrier can be a printed circuit board carrying electrical circuitry of the communications 
device. 

The antenna arrangement further includes a distance element having a first surface and a 
second surface for receiving said antenna element and ground element, respectively, and a 
recess in substantially same distance from said antenna element and ground element. The 
carrier is provided with a projection insertable in said recess. 

Advantageously, each of said ground element and antenna element is provided with a 
connector member, substantially resiliency connecting them to a connection point on said 
carrier. 

The invention also concerns a method of reducing space required by an antenna arrangement 
comprising an antenna element arranged in a first plane and spaced apart from a ground 
element arranged in a second plane and provided with at least one feeding connector element 
on a carrier. The method comprises the steps of mounting said antenna element and ground 
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element with respect to said carrier so that said carrier is positioned in a third plane between 
said first and second planes. 

The invention also concerns a communication arrangement comprising an int ernally 
arranged antenna device connected to a circuit board, comprising an antenna element 
arranged in a first plane and spaced apart from a ground element arranged in a second plane 
and provided with at least one feeding connector element The carrier is situated in a third 
plane between said first and second planes. Preferably, the communication device is a 
cellular phone or a Bluetooth-based device. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In the following, the invention will be further described in a non-limiting way with reference 
to the accompanying drawings, in which: 

Fig. 1 is a schematic illustration, in perspective, of one preferred embodiment of the 
invention, 

Fig. 2 illustrates a frontal view of the antenna arrangement according to fig. 1, mounted 

on a circuit board, 
Fig. 3 is a side view of the embodiment according to fig. 2, and 
Fig. 4 is an enlargement of the encircled section of fig. 3. 

DETAILED DESCRIPTION OF THE EMBODIMENTS 

In fig. 1, the antenna according to invention is denoted with 10. The antenna arrangement 
provided so that it can be mounted at one end of a circuit board 20. The end of circuit board 
may be any of its edges. The circuit board may be substituted by a carrier, e.g. being part of 
the communications device chassis or the like. 

The antenna is further detailed in figs. 2- 4. Referring to both figs. 1 and 3, the antenna 10 
comprises a first conductive layer 1 1 arranged as the antenna element (radiator), a second 
conductive layer 12 arranged as a ground plane, a spacer 13, first connector member 14, 
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second connector member 15 and a connector clasp 16. 

The antenna 10 has a PIFA (Planar Inverted F-Antenna) structure. However, the invention 
concerns all types of antennas of ground plane dependent types. The antenna element 1 1 and 
5 the ground plane 12 are arranged on each side of the spacer 13, which can be a hollow box- 
shaped arrangement, and electrically connected together by means of the clasp(s) 16. One or 
more clasps can be used for holding the parts together. However, other types of attaching 
means can be used. The plates can also be cut out in one piece and bended to an U-shape, 
forming the antenna element and the ground plane. The connection can also be provided by 
10 bending a part of one of the plates towards the other one. 

Referring now to fig. 4, the spacer 13, which is a substantially prismatic body, has two main 
faces on which the conductive plates are arranged substantially in parallel. Between said 
faces, preferably in the middle a recess 133 is arranged substantially parallel to the main 

15 surfaces. The thickness of the recess 133 corresponds basically to the thickness of the board 
20. The board 20 is provided with extensions 21 arranged for cooperation with the recess 133 
of the spacer 13. Thus, the board attached to the antenna through insertion of the extensions 
21 inside the recess 133 becomes substantially centrally arranged with respect to the ground 
plane and the antenna element However, the board can be anywhere between the ground 

20 plane and the antenna element It doesn't need to be inserted between the antenna element 
and ground plane either, it can be arranged out side the antenna structure. 

The attachment between the board and the spacer recess is achieved through friction 
coupling, but nipping, hitches (not shown) or the like may also be used. In this way the 
25 antenna can be detachably connected to the circuit board, and allow modifications and 
exchange. It is also possible to arrange extensions on the antenna part connecting to the 
circuit board. Moreover, when the manufacturing the communications device, the antenna 
does not need to connected to the circuit board, and assembly can be carried out later, e.g. 
depending on the area of use etc. 

30 



Each connector member 14 and 15 is part of each conductive plate 1 1 and 12, respectively, 
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which are recessed and bended from a comer section of each plate. The connector members 
can also be arranged on opposite sides of each of the ground plane or antenna element. The 
spacer 13 is provided with inclined directing surfaces 131 and 132 terminating in the recess 
133 for directing and/or supporting the connector members 14 and 15, respectively. The 
5 connector members are made slightly longer than the supporting surfaces and provided with 
bends 141 and 151 for facilitating the insertion of the board 20 between the connector 
members. 

Thus, the connector members resiliency connect each corresponding plate to a connection 
point 17 and 18 extending on one of extensions 21 of the circuit board 20. In this case the 
10 connection points are arranged on opposite sides of the circuit board 20, however, it is also 
possible to arrange them on an arbitrary and suitable position on the plates. It is also possible 
to use loose parts or members extending from the board and connecting to the plates. 

' The antenna arrangement according to the present invention can be used in any suitable ,:v 
15 communications device, such as cellular phones, bluetooth devices etc. 

♦ The invention is not limited the shown embodiments but can be varied in number of ways 

• without departing from the scope of the appended claims and the arrangement and the 
method can be implemented in various ways depending on application, functional units, 

20 needs and requirements etc. The form and size of the plates, for example, can vary for 

obtaining the needed characteristics. Moreover, the plates can be provided with slits acting as 
capacitive and/or inductive loads, e.g. for arranging the antenna as multi-band antenna. 
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1. On a carrier (20) inside a communications device mountable antenna arrangement (10) of 
the type that comprises a radiating antenna element (1 1) arranged in a first plane spaced apart 
5 from a ground plane (12) arranged in a second plane and at least one feeding connector 
element (14), 
characterized in 

that said carrier is arranged in a third plane between said first and second planes. 

10 2. The arrangement of claim 1, 
characterized in 

that said carrier is inserted between said antenna element and ground element. 

3. The arrangement of claim 1 or 2, 
1 5 characterized in 

that said third plane has substantially same distance to said first and second planes. 

4. The arrangement of claims 1-3, 
characterized in 

20 that said carrier is a printed circuit board carrying electrical circuitry of the communications 
device. 

5. The arrangement of claim 1, 
characterized in 

25 that it further includes a distance element (13) having a first surface and a second surface for 
receiving said antenna element (1 1) and ground element (12), respectively, and a recess in 
substantially same distance from said antenna element (11) and ground element (12). 
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6. The arrangement of claim 5, 
characterized in 

that said carrier is provided with a projection (21) insertable in said recess. 
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7. The arrangement according to any of preceding claims, 
characterized in 

that each of said ground element and antenna element is provided with a connector member, 
5 substantially resiliency connecting them to a connection point on said carrier. 

8. A method of reducing space required by an antenna arrangement comprising an antenna 
element (1 1) arranged in a first plane and spaced apart from a ground element (12) arranged 
in a second plane and provided with at least one feeding connector element (13) on a carrier 

10 (20), 

characterized b, 

mounting said antenna element (1 1) and ground element (12) with respect to said carrier so 
that said carrier is positioned in a third plane between said first and second planes. 

15 9. A communication arrangement comprising an internally arranged antenna device (10) 
connected to a circuit board (20), comprising an antenna element (11) arranged in a first 
- plane and spaced apart from a ground element (12) arranged in a second plane and provided 
with at least one feeding connector element (13), 
characterized in 

20 that said carrier is situated in a third plane between said first and second planes. 

10. The communication arrangement of claim 9, 

characterized in 

that it is a cellular phone. 



25 



1 1 . The communication arrangement of claim 9, 
characterized in 

that it is a Bluetooth-based device. 
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i On a carrier (20) inside a communications device mounuui 

element (14), 

2. The arrangement of claim 1, 

15 3. The arrangement of claim 1 or 2, 

characterized in ««™trvof the communications 

• o ™-mted circuit board carrying electrical circuitry oi tne coxum 
that said earner is a printed circim uu<uu. 

device. 

20 4. The arrangement of claim 1, 

characterized in flT id a second surface for 

*. * •♦ tether includes a distance element (13) havmg a first surface and a secona 

that it further includes a ui* res oectively, and a recess m 

Plement (11) and ground element (12), respectively, 
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5. The arrangement of claim 4, 
characterized in 
thatsaidcamerisprov^ 

6. The arrangement according to any of preceding claims, 

characterized in ^^ded with a connector member, 

that each of said ground element and antenna element » provxded wxtii a c 
substantially resmendy connectmg mem to a connection point on saxd earner. 
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7. A method of reducing space required by an antenna arrangement comprismg an antenna 
element (11) arranged in a first plane and spaced apart from a ground element (12) arranged 
in a second plane and provided with at least one feeding connector element (1 3) on a carrier 
(20), 

5 characterized by 

mounting said antenna element (1 1) and ground element (12) with respect to said carrier so 
that said carrier is positioned and inserted at least partly in a third plane between said first and 
second planes. 

10 8. A communication arrangement comprising an internally arranged antenna device (10) 

connected to a circuit board (20), comprising an antenna element (1 1) arranged in a first plane 
and spaced apart from a ground element (12) arranged in a second plane and provided with at 
least one feeding connector element (13), 
characterized in 

15 that said carrier is inserted at least partly in a third plane between said first and second planes. 

9. The communication arrangement of claim 8, 

characterized in 

that it is a cellular phone. 



20 



10. The communication arrangement of claim 8, 
characterized in 

that it is a Bluetooth-based device. 
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